S ince the Patient Protection and Affordable Care Act (ACA) was enacted in March 2010, there has been a nationwide effort to reduce the number of uninsured individuals in the United States and increase the accessibility of health care. 1 As the largest change in US health care since the formation of Medicare and Medicaid in 1965, the major structural components of the ACA included the following: increasing the age at which children are covered by a parent's insurance, removing barriers to obtaining insurance by reforming practices of insurance companies, requiring individuals to have a prescribed minimum level of health insurance, creating health insurance exchanges for ease in purchasing plans, and providing states with the option to expand Medicaid. 2 With open enrollment beginning in October 2013 and Medicaid expansion available in January 2014, Medicaid eligibility would now include individuals with incomes up to 138% of the poverty level in participating states. 3 From 2010 to 2015, the number of uninsured individuals in the United States decreased from 49 million to 29 million, heralding the largest decrease in more than 5 decades. 4 Although the increased rates of insured individuals are compelling, there is some uncertainty regarding the future of the ACA, making it necessary to evaluate the outcomes of this notable piece of legislation. It has been long established that insurance status effects the continuum of cancer care, from prevention and diagnosis to medical and surgical management of disease. 5 ) from January 2007 to December 2014 were extracted from tumor registries in 18 areas from the SEER database. This information included the following primary sites and International Classification of Diseases, Ninth Revision (ICD-9) codes: malignant neoplasms of the lip (ICD-9 code 140); tongue (ICD-9 code 141); gum (ICD-9 code 143); floor of mouth (ICD-9 code 144); other and unspecified parts of mouth (ICD-9 code 145); oropharynx (ICD-9 code 146); nasopharynx (ICD-9 code 147); hypopharynx (ICD-9 code 148); other and illdefined sites within the lip, oral cavity, and pharynx (ICD-9 code 149); nasal cavities, middle ear, and accessory sinuses (ICD-9 code 160); and larynx (ICD-9 code 161). Only squamous cell carcinoma histologic findings were included. Our exclusion criteria were pediatric patients (<18 years) and those without insurance data. For the survival outcomes analysis, only those with survival data were included. Patients with prior malignant neoplasms other than nonmelanoma skin cancer, patients with metastatic disease at presentation, and patients treated for palliative intent were excluded from this portion of the analysis. Data reported to the SEER database are gathered prospectively and are compliant with the Health Insurance Portability and Accountability Act of 1996. The Uni-
Key Points
Question What is the association of the Patient Protection and Affordable Care Act with rates of insurance coverage and access to care among patients with head and neck squamous cell cancer?
Findings This population-based study used prospectively gathered data from the Surveillance, Epidemiology, and End Results database and found an increase in the percentage of patients enrolled in Medicaid and private insurance and a large decrease in the rates of uninsured patients after implementation of the Patient Protection and Affordable Care Act in states that adopted the Medicaid expansion in 2014. Patients who were uninsured prior to the Patient Protection and Affordable Care Act had poorer survival outcomes.
Meaning With the implementation of the Patient Protection and Affordable Care Act, there has been a substantial reduction in uninsured patients and improved access to health care among patients with head and neck squamous cell cancer. versity of Utah Institutional Review Board deemed this study exempt from approval and exempt from requiring patient consent owing to the deidentified data. Clinicopathologic data, insurance information, and survival outcomes were extracted from the database. Rates of insurance coverage were examined before and after the ACA Medicaid expansion, insurance mandate and subsidies, and opening of the health insurance marketplace to examine the outcomes of this health care policy. Factors associated with insurance types were calculated and compared. All patients between January 2007 and December 2013 were recorded as the pre-expansion group, while all patients between January 2014 and December 2014 were recorded as the postexpansion group. Rates of insurance coverage were also compared between states with the Medicaid expansion vs those without the Medicaid expansion in 2014. The primary outcome was rates of insurance coverage. The secondary outcomes were diseasespecific survival and overall survival.
Statistical analysis was performed from January 1, 2007, to December 31, 2014. Descriptive statistics and rates of insurance coverage were calculated. Univariate survival estimates were generated by the Kaplan-Meier method and compared with the log-rank test, and 95% CIs were generated at each time estimate. Multivariable survival analysis was performed using the Cox proportional hazards regression model, using all variables approaching significance (P ≤ .20) to control for confounding covariates. Random censoring was used based on the available survival data in the SEER database. Standardized mean differences were used to calculate effect size and 95% CIs. Statistical analysis was performed using XLSTAT, version 2018.2 (Addinsoft). All P values were from 2-sided tests, and results were deemed statistically significant at P ≤ .05.
Results
A total of 89 038 patients with newly diagnosed HNSCC met the inclusion criteria. There were 29 384 women and 59 654 men (mean [SD] age, 59.8 [7.6] years). Patient demographics and tumor characteristics of the study population and cohorts are illustrated in Table 1 . After implementation of the ACA in January 2014, there was an increase in the percentages of patients enrolled in Medicaid (16.2% after vs 14.8% before; difference, 1.4%; 95% CI, 1.1%-1.7%) and private insurance (80.7% after vs 78.9% before; difference, 1.8%; 95% CI, 1.2%-2.4%) (Figure 1) . There was also a large decrease in the percentages of uninsured patients after implementation of the ACA (3.0% after vs 6.2% before; difference, 3.2%; 95% CI, 2.9%-3.5%).
This decrease in the rate of uninsured patients and the associated increases in the rates of Medicaid and private insurance coverage were observed only in the states that adopted the Medicaid expansion in 2014 (Figure 2 ). For states with the Medicaid expansion, after implementation of the ACA, there was an increase in the percentages of patients enrolled in Medicaid (16.4% after vs 14.6% before; difference, 1.8%; 95% CI, 1.3%-2.3%) and private insurance (81.1% after vs 78.9% before; difference, 2.2%; 95% CI, 1.6%-3.0%) and a large decrease in the percentage of uninsured patients (2.5% after An illustration of the percentage of each insurance type by year for patients newly diagnosed with head and neck squamous cell cancer. vs 6.5% before; difference, 4.0%; 95% CI, 3.4%-4.6%). For states that did not adopt the Medicaid expansion, after implementation of the ACA, there was no change in the percentage of patients enrolled in Medicaid (15.6% after vs 15.5% before; difference, 0.1%; 95% CI, 0.06%-0.14%) or private insurance (79.3% after vs 79.2% before; difference, 0.1%; 95% CI, 0.05%-0.15%) or in the percentage of uninsured patients (5.2% after vs 5.3% before; difference, 0.1%; 95% CI, 0.04%-0.16%).
From 2007 to 2013, there was also a difference in diseasespecific survival and overall survival among patients with HNSCC who were insured vs those who were not insured ( Table 2 ). The rate of 5-year overall survival was 62.5% for insured patients vs 48.5% for uninsured patients (difference, 14.0%; 95% CI, 12.8%-15.2%), and the rate of 5-year diseasespecific survival was 72.2% for insured patients vs 56.6% for uninsured patients (difference, 15.6%; 95% CI, 14.0%-17.2%).
Discussion
Expanding health care coverage helps to mitigate barriers to preventive services and alleviate the disproportionate burden among uninsured patients with cancer. 16 With the creation of the ACA, there has been a substantial reduction in rates of uninsured patients and an improvement in access to health care. At a national level, this study demonstrates that individuals with HNSCC are more likely to have insurance after the implementation of the ACA. Analysis completed after the first enrollment period for the ACA determined that the percentage of uninsured people 19 to 64 years of age decreased from 20% to 15%, with an estimated 9.5 million fewer individuals being uninsured. 17 When specifically examining the rate of uninsured individuals among patients with HNSCC, Lawrence et al 18 estimated a 27% reduction (14% after vs 19% before) in uninsured patients at a single academic institution after implementation of the ACA.
Our results showed an even more robust outcome, with approximately a 50% reduction in uninsured patients with HNSCC after implementation. Although these results demonstrate a substantial reduction in the rate of uninsured patients among those with HNSCC, the clinical and survival outcomes of these changes in patients with HNSCC remains unclear, especially with anticipated changes in health care in the coming years. 19 We also demonstrated that, prior to ACA implementation, uninsured patients with HNSCC had reduced survival outcomes. Although the long-term effects of this legislation are yet to be seen, these data are compelling, especially in settings caring for individuals with HNSCC. Past literature has demonstrated that medical insurance is highly correlated with improved prognosis and survival among patients with HNSCC. 5, 6, 8, 20 Despite insurance status itself being protective, studies have also suggested that patients with HNSCC experience varying outcomes depending on the type of insurance, such as 2 studies that concluded that patients with HNSCC who have Medicaid coverage experienced decreased overall and cancer-specific survival compared with individuals with private insurance. 6, 20 Studies conducted in other fields suggest that uninsured individuals are more likely to obtain care outside of standard treatment guidelines, and specifically with regard to patients with HNSCC, they are less likely to obtain definitive treatment or obtain adjuvant therapy, such as radiotherapy. 20, 21 One recent study suggested that uninsured patients or those insured by government programs were also more likely to seek care at hospitals with statistically poorer survival outcomes, unlike individuals with private insurance, who are more likely to obtain care from an urban or teaching hospital. 22 It remains unclear how survival among these patients has been affected by changes in insurance type with health care reform because our analysis was limited by the lack of survival data available after the ACA was enacted in 2014; however, uninsured patients with HNSCC had poorer survival outcomes from 2007 to 2013. Un- Although it is difficult to assess patient participation and how it affects health outcomes, patient adherence does play an important role in several aspects of head and neck cancer care.
24
Our study demonstrates a nearly equivalent increase in both private and public coverage after ACA implementation, which is consistent with published data. 25 However, owing to the possible variability in cancer prognosis with insurance type, further research is necessary to determine how the ongoing fluctuations in enrollment choices with the ACA have influenced cancer outcomes.
Limitations
The limitations of this study include the observational design with retrospective data analysis using the SEER database. Several issues arise with the use of SEER data, including miscoding of data, potential for unaccounted changes in insurance status after publication of the data, and poor evaluation of the SEER insurance variable. 13 However, using the SEER database allows for a large sample size, which enabled us to evaluate outcomes of more than 89 000 patients with HNSCC. Owing to the inclusion of medical insurance status in our data set, the time period was limited to years within the SEER database with these data available (2007-2014), limiting our ability to examine several years prior. Furthermore, survival data after the implementation of the ACA had yet to be released, so our study was unable to evaluate differences in mortality associated with HNSCC before and after the ACA was passed. Although a certain population of elderly patients with HNSCC may not reap survival benefits, patients affected by HNSCC at a young age may see true benefits as a result of the ACA. However, while previous studies have found that patients with private insurance have improved survival compared with those who are uninsured, there is little evidence that providing insurance alone improves survival outcomes.
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Those with no insurance and public insurance represent an independent population and likely have other risk factors that contribute to an increased risk of cancer-related mortality.
Identifying and adjusting for these risk factors will be an important next step in evaluating the health outcomes of the ACA. The true effect of the ACA may not be seen for several years, especially for the younger generation of individuals who gained health insurance as a result of this program. Furthermore, for improved insurance status to have a true effect on cancer survival, there must also be patient compliance. Further studies that evaluate improvement of patient adherence with treatment of HNSCC will enable us to maximize the benefits of improved insurance coverage.
Conclusions
This study demonstrates a 50% decrease in the percentage of uninsured patients with HNSCC and a resultant increase in rates of both private insurance and Medicaid insurance since the implementation of the ACA. Since insurance status is closely associated with time to diagnosis, treatment, and survival outcomes, these findings are of the utmost importance. Although the association between the ACA and survival has yet to be determined, there is compelling evidence that uninsured patients with HNSCC have reduced survival outcomes; however, other risk factors likely correlate and contribute to this outcome as well. 
